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The invention relates to a whirlpool or massage bathtub, comprising a tub 
part with a bottom which is provided with through-flow apertures for the 
supply of air to water in the whirlpool bathtub, and with devices for 
supplying air to the through-flow apertures. 

The invention also relates to a valve device for a whirlpool bathtub, for 
supplying air to the whirlpool bathtub and draining water from the whirlpool 
bathtub. 

Whirlpool or massage bathtubs are essentially based on two principles: 
hydromassage, where jets of water are ejected from the walls of the tub, and 
air systems, where the water in the tub is set in motion by air bubbles which 
are supplied from the bottom of the tub and possibly also the walls. 
Combinations of these two principles have also been employed. 

Traditionally, whirlpool or massage bathtubs based on these principles have 
15 resulted in solutions where water or air is supplied from a pump device, 

through a system of hoses or pipes, to nozzles mounted in the bottom or the 
walls of the tub. 

There are major disadvantages connected with such solutions. The most 
important objection is associated with cleaning. A system of hoses or pipes 

20 creates the basis for so-called biofilm, which results in the growth of algae, 
bacteria and fungi, and in such a system it is difficult to gain access for 
cleaning. Circulating water with added cleaning fluids can partially redress 
this problem, but a more thorough cleaning process requires access for 
mechanical washing with brushes or the like, which has been shown to be 

25 difficult or impossible to accomplish with the closed hose or pipe systems. 

An important requirement for whirlpool or massage bathtubs is that they 
should be able to be manufactured from/with simple, cost-effective materials, 
components and methods. A tub based on extensive use of hoses and pipe 
connections does not fulfil this requirement. 

30 A whirlpool or massage bathtub is known in the prior art where some of the 
above drawbacks are partially overcome. On the market there is a whiripool 
or massage bathtub by the name of Hurricane (illustrated, e.g., in the product 
brochure "the only one which is washable..." from Fjordbad AS, dated 1. 
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February 1998). This bathtub is a whirlpool bath where air is supplied from a 
pump device to nozzles mounted in the bottom of the tub. However, the 
pump device is not connected to the nozzles by means of hoses or pipes. 
Instead, the tub is equipped with a removable, upper bottom element in the 
form of a plate, matching the shape immediately above the bottom of the 
bathtub, where the nozzles are composed of apertures in the upper bottom 
element. Together with the bottom of the actual tub, the upper bottom 
element forms a defined chamber to which air is supplied from the pump 
device. During operation the chamber is placed under higher air pressure than 
atmospheric pressure, and the air is distributed to the individual nozzles, 
where it flows out, producing a whirlpool and massaging effect in the water 
in the tub, on the top of the removable bottom element. 

This solution offers the possibility of more efficient cleaning. The upper 
bottom element can be removed from the tub by means of four screws, 
15 whereupon those parts of the tub and the bottom element which together form 
the interior of the chamber can be efficiently cleaned by simple means and 
with easy access. 

This known solution overcomes many of the said disadvantages associated 
with cleaning, but it has also been shown to involve new problems. 

20 One significant problem is the technical difficulties connected with 

producing a removable bottom element which will exactly match the shape of 
the bathtub,, and which will provide a tight seal with the lower part of the 
tub's walls while the chamber under the bottom element is placed under air 
pressure from the pump device. This problem can be solved by means of 

25 gaskets, but this solution should be avoided, since it can create new problems 
with the growth of bacteria and the like in connection with the gaskets. The 
manufacture of a hard, upper bottom element which provides a tight seal 
without the use of gaskets has been shown to require complicated and costly 
production processes, which depend, amongst other things, on the extensive 

30 use of manual craftmanship. 

Another problem with the known solution is that the removable, upper 
bottom element is heavy and relatively difficult for the user to release and lift 
out. The known, upper bottom element has a weight of 13 kg, and 4 screws 
have to be loosened, whereupon it has to be lifted out by means of a special 


tool in the form of a lifting ring. This ciunbersome process has in many cases 
led to a tendency for the tub BQt to be cleaned as often and as thoroughly as 
was intended- 

A further drawback with the known solution is that the bottom element will 
require a fixed, predetermined distribution of air apertures over the surfece of 
the bottom element. This offers no opportunity for a user to select and vary 
the areas which will be provided with air apertures, and which areas will not. 

The known solution also makes it difficult and expensive to r^lace the 
bottom element with another^ if it is desirable to alter certain characteristics 
such as the number, size and distribution of air apertures for the bottom 
element. 

EP-A-O 450 396 discloses a device for tise with a bathtub, where a mixture of 
air and water is supplied to the water in the bathtub by means of an external 
pump. The bathtub bottom is provided with a recess, delimited at the top by a 
cover, constituting a chamber which is fiuther divided into sections for 
feediQg air/water mixture and for return of water, respectively. The cover is 
detachable by means of clips. Apparently, the publication does not address 
the problem of simultaneously providing satisfactorily sealing, eflfective and 
convenient cleaning, simple manufacturing and preventing the growth of 
. bacteria etc. 

GB-A-2 217 986 discloses a drainage valve for a whirlpool tub, arranged for 
simultaneously draining of the bathtub and assocoated pipework. The 
publication does not address the problem of providing a valve for both 
supplying air into the bathtub and draining water firom the bathtub. 
Particularly, the publication does not disclose a special valve geometry which 
provides for short tubing lengths, thereby facilitating easy access and 
convenient cleaning, ■ 

The object of the present invention is to provide a whirlpool bathtub and a 
valve device as mentioned in the introduction, which is not encumbered by 
tiie above disadvantages. 

The object is achieved with a whirlpool bathtub and a valve device of the - 
type mentioned in the introduction, which are characterized by the features 
which are indicated in the claims. 


AMENDED SHEET 


The invention will now be described in more detail witii reference to the 
drawings, in which 

fig, 1 illustrates a cross section of a bathtub according to the invention, taken 
along the intersecting line A-A in fig. 2, 

fig. 2 is a top view of a bathtub according to the invention, and 

fig, 3 illustrates a valve device for use with a bathtub according to the 
invention. 

Figure 1 illustrates a cross section of a bathtub 1 according to the invention. 
The tub 1 consists of a tub part 21 comprising walls and a bottom 2 with two 
recesses 2a and 2b. Each recess is bounded and surrounded by a preferably 
rounded edge or rim, designated by 7a and 7b respectively, each of which has 
at least one substantially horizontal^ upper portion. The substantially 
horizontal portion advantageously has a width in the horizontal direction in 
the range of 3 mm to 10 mm, and specially preferred around S mm. 
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The tub part 21 is advantageously moulded from an artificial fibre material, 
preferably glass-fibre reinforced polyester, but it may alternatively be made 
in other known ways such as, e.g., vacuum forming of sheet material, for 
example acryl. In the illustrated, preferred embodiment the recesses 2a, 2b 
are circular and of equal size. Even though the circular shape offers special 
advantages, the recesses may well have a different shape within the scope of 
the invention. The recesses may have different sizes, and their number may 
differ from two. 

The recesses are arranged to be covered by two bottom elements or bottom 
elements 3 a and 3b. When the bottom elements 3 a, 3 b are arranged for 
covering the recesses 2a and 2b, each bottom element 3a, 3b abuts closely 
against the horizontal, upper portion of the edges 7a and 7b respectively 
which surround the recesses. The bottom elements 3a, 3b are designed with a 
shape corresponding to the edges 7a, 7b of the recesses, and are slightly 
15 larger than the recesses 2a, 2b, with the result that when they are placed over 
the recesses 2a, 2b, they define chambers 8a, 8b. The adaptation in the radial 
direction between the bottom elements and the edges surrounding the 
recesses does not require a particulariy high degree of precision, since it is 
not crucial for the sealing between the bottom elements and the edges 7a, 7b 
20 of the recesses. On the other hand, the bottom elements and the edges 

surrounding the recesses both require to be flat, which is far easier to achieve 
than an exact match between the shape of the edges and that of the bottom 
elements in the radial direction. 

Each of the bottom elements is equipped with a hole 5a, 5b for attachment, a 
25 screw 4a, 4b being placed between each hole and screwed into threaded 

attachment devices 6a, 6b in the bottom of the tub part 21. In the illustrated 
embodiment the attachment devices comprise threaded sleeve 6a, 6b, for 
example of brass, moulded into the bottom of the tub part 21. The holes 5a, 
5b in each bottom element 3a, 3b are preferably located in the centre of the 
30 bottom element. The screws 4a, 4b are advantageously made of a plastic 

material, and they preferably have a head which is adapted to countersinks in 
the holes 5a, 5b. The head of the screw is preferably equipped with means for 
manual influence without the use of tools, such as, for example, indentations 
suitable for two fingers. The screws, however, may be of another suitable 
35 type or material, or alternatively use may be made of other, known per se 
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attachment means for bringing the bottom elements into releasable, sealed 
connection with the edges 7a, 7b round the bottom's recesses 2a, 2b. 

The bottom elements are further equipped with a number of apertures 9 
which represent air nozzles where air under pressure from the chambers 8a, 
5 8b is supplied to the water in the tub. By varying the size and/or number of 
apertures, different characteristics can be obtained for the massaging effect 
which is produced by the apertures when the bathtub is used. In a preferred 
standard embodiment, which provides a normal massaging effect, each 
bottom element has 28 apertures, each with a diameter of 6 mm. In an 

10 alternative embodiment, which provides a softer massaging effect, each 
bottom element has 63 apertures, each with a diameter of 4 mm. With 10 
apertures, each with a diameter of 10 mm, a considerably harder massage is 
obtained. When using an alternative number of apertures it is an advantage to 
adapt the area of each aperture in such a way that the total area of all the 

15 apertures is approximately constant. This is due to the fact that it is desirable 
to have an optimal, not excessive overpressure in the chamber under the 
bottom element. This in turn is due to the fact that such an overpressure leads 
to undesirable temperature reduction in the air when it leaves the chamber 
and is discharged into the water. The greater the pressure difference between 
20 the chamber and the surroundings, the greater the temperature reduction. 

The shape of the apertures 9 is preferably circular, but other known per se 
shapes for nozzle apertures may be employed. If so desired, known per se 
inserts may be placed in the apertures, for example in the form of an 
umbrella-shaped cover over the aperture, in order to achieve special air flow 
25 or massaging effects. In order to ensure thorough cleaning and overall 

efficiency and comfort, however, use is preferably made of circular apertures 
with no such inserts. 

The apertures 9 may be distributed over substantially the entire bottom 
element 3a, 3b. Air nozzles/apertures 9 which are placed directly in contact 

30 with certain body parts, particularly the abdomen, of a user of the bathtub, 
however, may cause the user discomfort or inconvenience. It is therefore an 
advantage to omit apertures in an area of the bottom element 3a, 3b, as 
illustrated in fig. 2. In such a case, when installing the bottom elements 3a, 
3b, it is possible to choose which parts of the tub's total bottom area should 

35 be without apertures 9. This is done by rotating each bottom element 3a, 3b 
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to a desired angular position over the recesses 2a and 2b respectively, in the 
horizontal plane. This is possible since the bottom elements 3a, 3b are 
circular, and since the attachment holes 5a, 5b are arranged in the centre of 
the bottom elements. 

5 The horizontal portion of the rim surrounding each recess is completely flat 
in the illustrated embodiment in fig. 1. If the bottom element is displaced 
slightly from its centre position, and the rounded edge of the bottom element 
thereby abuts against a curved portion of the wall of the bathtub, the result 
may be that the bottom element is slightly raised from its seat, and leakage 
10 may occur. If the curvature of the bottom element and the curved portion of 
the wall of the bathtub are designed to exactly agree, this problem will not 
arise, but in practice the tolerance requirements should not be too great for 
the match between the said curvatures. 

In order to prevent the above-mentioned situation, in an alternative 
15 embodiment (not illustrated), the horizontal portion of the rim surrounding 
each recess is also provided with a raised back or ridge which extends along 
the entire rim surrounding the recess. The back advantageously has a height 
between 0.2 and 2.0 mm, and specially preferred around 1.0 mm. The back, 
moreover, has a width in the range of 4 to 8 mm, and specially preferred 
20 around 6 mm. The raised back's upper cross sectional surface is rounded, and 
advantageously is approximately in the form of a circular arc. This 
alternative embodiment results in the bottom element, if it is slightly 
displaced from its centre position, abutting against a perpendicular portion of 
the wall of the tub part, and not against the curved portion. Thus further 
25 contributes, therefore, to preventing leakage between the rim and the bottom 
element. 

Figure 2 is a top view of a whirlpool bathtub 1 according to the invention, 
where a valve device 1 1 in connection with the lower bottom of the tub is 
also illustrated, even though it is actually located embedded in the tub part 21 

30 and thus in reality is not visible. In figure 2 a line A-A is shown, indicating 
the section which is illustrated in figure 1, and the letter B indicates from 
which direction figure 1 is viewed. The valve device 1 1 is intended to 
provide supply of a first fluid to the chambers 8a, 8b and emptying of a 
second fluid from the tub to a plug hole. The valve device 1 1 has an inlet 12 

35 for a first fluid, which is usually air. When the whirlpool bathtub is in 
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operation, the valve device 1 1 distributes the air to two outlets 10a, 10b, 
which transfer the air to the chambers 8a, 8b. The inlet 12 and the outlets 
10a, 10b consist of pipes with a circular cross section, which for the reasons 
mentioned at the beginning concerning harmful formation of algae, bacteria, 
5 etc., should be made as short as possible. The valve device 1 1 is therefore 
mounted at a short distance from the two chambers 8a, 8b, and also 
preferably at a short distance from a pump device (not illustrated). It is 
particularly important that a substantially horizontal part of the connection 
bet^yeen the pump device and the inlet 12 should be made as short as 
10 possible, since the problem of deposits and growth formation is greatest in 
horizontal portions of such connections. 

In figure 1 it is indicated that the top of the tub 1 may have an oval shape, 
but other suitable shapes are equally suitable, for example, kidney-shaped, 
super-elliptical, egg-shaped, hexagonal, rectangular, rectangular with one or 

15 two convexly curved sides, or rectangular with rounded comers. Where the 
tub is equipped with more than two recesses and bottom elements, for 
example three, the upper edge of the tub may, for example, assume the form 
of a circle, a trefoil, a triangle, a triangle with rounded comers, a quarter 
circle or a quarter circle with a rounded comer. In its simplest form, the tub 

20 has only one recess and one bottom element. 

The above examples require that the recesses with associated bottom 
elements should lie substantially in the same horizontal plane. The invention, 
however, is not limited to such embodiments. In a special embodiment the 
tub may include five recesses with associated bottom elements, four of which 

25 are peripherally arranged in a first, upper horizontal plane in a trefoil pattem, 
with the result that the centres of the recesses form the comers of a square, 
while the fifth recess is centrally arranged in a second, lower located 
horizontal plane, symmetrically centred between the first four. A tub of this 
kind is well-suited to simultaneous use by four people, the first four bottom 

30 elements forming seats, while the lower, fifth bottom element forms a central 
recess for the feet of the bathers. In this case channels have to be provided 
for transport of fluid, both air and water, between each of the four peripheral 
recesses and the fifth, central recess. Such channels can involve a risk of the 
formation of undesirable growth, and it must therefore be made as short as 

35 possible, while being sufficiently large in cross section to be easily 

accessible for mechanical cleaning, e.g. with bmshes. In this case a valve 
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device for both supply of air from a pump device and for emptying water 
from the tub is mounted in the fifth, central recess. 

For each embodiment of the tub the bottom elements may advantageously be 
made of an artificial fibre material, and preferably of a completely or partly 
transparent material. In the choice of material, account should be taken, 
amongst other things, of the fact that the bottom elements must be able to 
withstand the air pressure and changes in the air pressure inside the chambers 
during repeated start-ups and over a long period, without causing leakages 
between the bottom elements and the edges 7a, 7b surrounding the recesses 
2a, 2b. The material must be relatively rigid, so that it does not yield too 
much under the weight of bathers. When choosing material account should 
also be taken of the fact that the weight of the bottom elements must not be 
too great, and naturally the material must be impervious to the fluid used, 
which usually means waterproof, and be resistant to the fluid and any 
15 additives to the fluid. The use of a completely or partly transparent material 
is not only for aesthetic reasons, but has the technical effect that it makes it 
easier to observe when the chambers ought to be cleaned. On the basis of 
these considerations clear or shaded acryl has been found to be a preferred 
material. 

20 Figure 3 illustrates an embodiment of the valve device 1 1 in closer detail, 
viewed from side C in fig. 2. The valve device 1 1 has two fiinctions. It is 
partly intended to receive a first fluid, normally air, from the inlet 12, 
illustrated by a dotted circle, and distribute the first fluid to the outlets 10a, 
10b for supply to the chambers 8a, 8b. The valve device 1 1 is also partly 

25 \ intended to act as a drain valve for a second fluid, normally water, from the 
J^jjathtub 1 to a plug hole 13 for the second fluid. The valve device comprises 
^ a housing 22, equipped with a first, essentially horizontal inlet 12 for the first 
\ ^ y fluid, jUeast two essenti ally horizontal outlets 10a, 10b for the first fluid, an 
up per, vertical inle ^foi^the secondlgfld, and a lower, vertical plug hole 13 
for the second fluidTAt the plughole 13 the housing 22 has a conical shape 
which forms a valve seat. Inside the housing there is mounted a closing 
device 14 which around a lower part comprises a seal 15, preferably in the 
form of an O-ring. The closing device 14 is connected to a lifting device 16 
which can move the closing device from a closed, lower position to an open, 

(5 non-illustrated upper position. The lifting device 1 6 can be operated by a 
person using the bathtub, by means of known per se, non-illustrated 
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mechanical transfer devices, for example a linkage rod. The closing device 
14 with the seal 15 is arranged to close the plug hole 13 in the closed state, 
i.e. the lifting device's lower position, thus preventing the passage of the 
second fluid. In the open state, i.e. the lifting device's upper position, the 
5 closing device will permit the second fluid to pass from the bathtub down 
into the plug hole 13. 

The valve device 1 1 combines the supply and drainage functions for the first 
and second fluids respectively in a particularly effective manner, where the 
supply means for the first fluid, normally air, have been made very short. The 
10 closing device 14 is vertically removable for cleaning, and when the closing 
device 14 is removed, easy access is gained to the internal parts of the valve 
device, including the outlets 10a, 10b, for cleaning, thereby providing easy 
cleaning and little formation of deposits, growth and so on. 

Where the bathtub is provided with more than two recesses with associated 
15 bottom elements in the tub part in substantially the same horizontal plane, for 
example three recesses and three bottom elements, the valve device will have 
a corresponding number of outlets for the first fluid, arranged in a suitable 
manner distributed round the circumference of the valve device, with the 
result that both the ouflets and the inlet for the first fluid are as short as 
20 possible. 

By providing bathtubs of different types with two or more equal-sized 
recesses, the same type of bottom element can be employed in the different 
bathtubs. As a result the production of the bottom elements becomes 
considerably simpler and far more cost-effective than if the bottom elements 
25 had a shape adapted to suit the bottom of each type of bathtub. 

The requirements regarding precision in the construction of the bottom 
elements are substantially reduced, since it is far easier to produce bottom 
elements which are flat than bottom elements which have a high precision in 
the radial direction. According to the invention it thereby becomes far 
30 simpler to achieve an adequate match between the bottom element and the 
edges surrounding the recesses in the lower bottom. Obtaining a match 
becomes particularly easy where the bottom elements are circular, where a 
fixing screw mounted in the centre of the bottom element provides a uniform 
distribution of force along the circumference, resulting in a uniform, tight 
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seal. A special advantage of a simple and cost-effective production of the 
bottom elements is that it is possible to replace the bottom elements with new 
bottom elements of an alternative design in a simple and inexpensive manner. 
Such alternative bottom elements may have the same external shape, while 
other characteristics such as, for example, number, size, design and/or 
distribution of nozzle apertures, or characteristics associated with material, 
surface design or colour, may be different. By providing the bathtub with two 
or more recesses and bottom elements, the simultaneous advantage is 
obtained that a valve device as described gives an efficient distribution of the 
first fluid to the two chambers under the bottom elements in the tub, with 
short supply channels. The drawbacks mentioned at the beginning with which 
previously known solutions are encumbered are thereby avoided. 


